Incorporating migrant remittances among other variables into a growth model, and employing panel data over the period, this study investigates the impact of migrant remittances on economic growth in South Asia. Migrant remittances are found to have a significant positive effect on economic growth. A significant positive interactive effect of remittances on economic growth is detected through education and financial sector development. 
Introduction
Remittance inflows into the developing economies have increased ten-fold from US $31,058 million to US$327,591 million over the 1990 to 2008 period, accounting for the second largest foreign exchange inflow next to foreign direct investment, and in some cases the largest (World Bank, 2010) . Latin America is the largest remittance receiving region in the world, followed by South Asia. While much work has been undertaken on remittance receipts into Latin America (Mundaca, 2009; Woodruff and Zenteno, 2007; Orozco, 2000) , there is little empirical work on remittance inflows into South Asia. Remittance receipts into South Asia have increased significantly over the 2000 to 2008 period. In Pakistan, remittances have increased from a little over US$1 billion in 2000 to US$6.4 billion in 2008; in Bangladesh, from US$1.9 to US$8.9 billion; in India from US$12.9 billion to US$49.5 billion; in Nepal, from US$111 million to US$2.7 billion; and in Sri Lanka, from US$1.2 billion to US$3.0 billion (World Bank, 2010) . India is the largest remittance-receiving country in the world accounting for 73% of the flow into South Asia, with Bangladesh seventh and Pakistan eleventh (Maimbo et al. 2005 , World Bank, 2010 .
Remittances have been found to have a number of positive effects on the developing economies. They have served as insurance policies against risks associated with new production activities and reduced income inequality (Taylor, 1999) , helped low income households to smoothen their consumption by reducing their vulnerability to adverse shocks (Yang and Choi, 2007) , increased the propensity to save (Adams, 2002) , reduced poverty (Adams and Page, 2005) , and even helped build schools and clinics (see Martin et al., 2002; Orozco, 2000) . Remittances have also been found to promote economic growth (Mundaca, 2009 ), promote financial sector development (Giuliano and Ruiz-Arranz, 2009; Aggarwal et al., 2006) and reduce output volatility (Chami et al., 2009) .
Given the positive impact of remittance flows into the developing economies, and rise in migrant remittances into South Asia, the contribution of the present study is to investigate the impact of migrant remittances on economic growth in this region. The studies of Mundaca (2009), Giuliano and Ruiz-Arranz (2009) among others support the argument that remittances promote economic growth. Several studies also show that growth rates are higher in countries with a well developed financial sector (King and Levine, 1993; Cooray 2009 ), a high human capital stock (Mankiw et al., 1992) , and well developed infrastructure. Studies further support the argument that remittances have contributed to financing education (Cox et al., 2003; Ranasinghe, 2007) and promoting financial sector development (Aggarwal et al., 2006) . Therefore high-remittance receiving countries with comparatively better developed physical and human capital stocks, and financial systems, should be able to successfully channel remittance flows towards economic growth. Accordingly, this study also investigates the interactive effects of remittances on economic growth through human capital, financial sector development and the physical capital stock.
The paper is organized as follows. Section 2 briefly discusses region specific characteristics.
Section 3 presents the empirical model. Section 4 details the data and methodology. Section 5 discusses the empirical results and Section 6 concludes.
Country Characteristics
A series of economic reforms were undertaken under the auspices of the IMF and the World Bank in Sri Lanka in the 1970s, Bangladesh and Pakistan in the 1980s, India, Nepal and Bhutan in the 1990s. In the years following liberalisation, the growth rates of these countries have accelerated, in particular, that of India. Labour migration was encouraged through the introduction of several measures.
1 Bangladesh for example, introduced a special savings scheme in the form of Wage Earner Bonds to promote migrant savings. In Pakistan, local migrants remitting US$2,500 per annum are entitled to duty-free imports of up to US$700 per year, and non-resident Pakistanis (NRPs) remitting a minimum of US$10,000 through banking channels, are entitled to duty-free imports of up to US$1,200 from 2001. NRPs also have access to a merit-based quota system in all public professional colleges and universities, are able to participate in a lottery for land in public housing schemes at concessionary rates if they pay in foreign currency, and buy shares in privatized companies. Sri Lanka, offers migrants pre-departure loans to cover travel costs, migrants and their families are granted free life insurance, and can maintain non-resident foreign-currency accounts through which remittances can be transmitted. In India, certain states such as Kerala, have set up Human
Resources Corporations to promote migration. Migrants are also permitted to transfer capital between their home country and destination country free of government regulations (Khatri, 2007) . Evidence shows that in Nepal, migrant remittances have led a decline in poverty from 42% in 1995/96 to 31% in 2003/04 (Pant, 2008) . The stock of migrants from South Asia stands currently at 12.2 million or 0.7% of the population compared to 215.8 million or 3.2%
for the world (Ratha et al., 2011) . Table 1 records remittance inflows as a % of GDP into the countries under study.
[INSERT Table 1 
The Model
The model is based on the Neo-Classical production function. The production function is specified as follows: 
where y is output per capita, k is physical capital per capita and h is human capital per capita.
Taking the natural logarithm transformation of (2) 
where the Z includes the ratio of migrant remittances (REM) to GDP, and other standard control variables used in the growth literature including, the ratio of exports (EX) to GDP, the ratio of foreign direct investment (FDI) to GDP, the ratio of M2 (M2) to GDP and the ratio of government expenditure (G) to GDP.
Data and Methodology

Data
The data are annual and cover the 1970-2008 period for India, Sri Lanka, Pakistan, Bangladesh, Nepal and the Maldives. 2 The dependent variable in the study is the growth rate of output per capita. The main independent variable is the ratio of migrant remittances to GDP. These are formal remittances that are recorded in the National Accounts and are from the World Development Indicators. Remittances are defined as the addition of workers' remittances, compensation of employees and migrants' transfers. It is estimated that a large proportion of remittance flows are transmitted through informal channels. A limitation of the study therefore, is that it is only able to capture official flows that are transmitted through formal channels. 3 The capital stock is estimated using the perpetual inventory method. 4 Since the work of Mankiw et al. (1992) and Barro (1991) , there has been a general consensus on the positive role played by human capital in economic growth. Thus, human capital is employed in the estimation, and is measured by the secondary enrolment ratio (Mankiw et al., 1992; Barro, 1991) . Given the large literature on the positive association between financial sector development and economic growth, see King and Levine (1993) , Cooray (2009) for example, the ratio of M2 to GDP is used as a proxy for monetary policy and the level of financial sector development. It can alternatively be argued that a large money supply may reflect an irresponsible monetary authority or a low velocity of money. 5 The ratio of M2 to GDP is used to measure financial sector size and depth in the present study because: one, it is generally used in the literature as a proxy for financial sector development, and; two, financial deregulation in South Asia has contributed to a significant rise in deposit mobilization, leading to increases in the ratio of M2 to GDP. 6 Moreover, this region has not in general faced hyper-inflation or episodes of price instability suggesting any irresponsibility on the part of the monetary authorities. The ratio of government expenditure to GDP is used to capture fiscal policy (Barro, 1991; Cooray, 2009) , as in developing nations, the government plays an important role in the distribution and allocation of resources. In addition to the ratio of migrant remittances to GDP, the degree of openness of the economies is also measured by the ratio of exports to GDP and the ratio of FDI to GDP. Balassa (1985) , shows that exports can provide greater access to international markets and hence economic growth. Similarly, both exports and FDI can promote faster technological innovation and learning from abroad (Balasubramanyam et al., 1996) .
Evidence on the effects of FDI on economic growth however, has been mixed. The polity index of Marshell and Jaggers (2010) is also used to control for institutions as a further measure of robustness. 7 Table 2 presents summary statistics and sources for the data used in the study.
[INSERT Table 2 here]
Methodology
Several alternative methodologies are used to test the model. The preliminary estimation on the panel data is carried out using Ordinary Least Squares (OLS). The model is also tested using fixed effects, and the system General Method of Moments (GMM), to check the robustness of the results to the estimation method. The panel data model is expressed by equation (5) The explanatory variables are not strictly exogenous in this model. An approach that allows controlling for the joint endogeneity of explanatory variables through the use of internal instruments is the Arellano-Bover (1995)-Blundell Bond (1998) system GMM estimator.
Here the levels equation (6) is combined with a first difference equation (7). The equation in levels (6), is instrumented with lagged first differences of the variables, while the equation in first differences, (7), is instrumented with lagged levels of the variables.
The variable definitions are the same as above for equation (5), with lagged values of the variables now entering the equation. The GMM estimator is based on the assumption that the error terms are not serially correlated and that the explanatory variables are weakly exogenous or not correlated with future realizations of the error terms under which the following moment condition holds for the first difference estimator:
where i = 1…..n, t = 3….T and s≥ 2.
and as mentioned above the levels equation is instrumented with lagged first differences of the variables which leads to the additional moments condition:
Two diagnostic tests, the Sargan test for over-identifying restrictions under which the null hypothesis is that the instruments are not correlated with the residuals, and the Arellano-Bond test for second order correlation in the first differenced residuals are carried out.
Empirical Results
Estimation is initially carried out using OLS with the growth rate of output per capita as the dependent variable, see Table 3 .
[INSERT Table 3 here]
Column (1) estimates the model with the initial level of income per capita, capital per capita and remittances as independent variables. Column (2) adds the enrolment ratio to the model, column (3) augments the model with the policy variables and column (4) augments the model with the other openness variables, the ratio of exports to GDP and ratio of FDI to GDP. Given that remittances can contribute to increases in physical capital (Ratha and Mohapatra, 2007) , education (Cox et al., 2003; Martin et al., 2002; Ranasinghe, 2007) , and financial sector development (Giuliano and Ruiz-Arranz, 2009; Aggarwal et al., 2006) , column (5) Although negative, the coefficients in the other columns are not statistically significant. This is reasonable considering that India is growing at a much faster pace than the rest of South Asia.
[INSERT Table 4 Table ( 3) above, that remittances contribute to an increase in growth through its interaction with enrolment and financial sector development.
[INSERT Table 5 here]
To correct for the potential problem of endogeneity, system GMM is used. Table 5 [INSERT Table 6 here]
The robustness of the results is tested in several ways. Three different estimation procedures, OLS, fixed effects estimation and system GMM are used. The results are robust to the estimation procedure. Several additional control variables and interaction terms have been added to the model to investigate the robustness of the main variable of interest. The model is in addition, estimated at a country disaggregated level, and the contribution of remittances to the growth rate of GDP per capita has been calculated, see Tables 7 and 8 . Column (1) of Table ( 6), adds the polity index from the Polity IV database to the model to control for institutions (Catrinescu et al., 2009) . The polity index is also interacted with migrant remittances. These variables are not statistically significant. The model was also estimated with the corruption index from Kaufmann et al. (2008) and an interaction term for
[REMIT/GDP]*corruption (not reported). 8 The incorporation of the corruption variables led to a significant loss of observations in the model and although negative, were not statistically significant. As India is the region's largest recipient of migrant remittances, the results could be driven by remittances into India. Accordingly the model is re-estimated by excluding India from the estimation (see Table 6 
Share of Contribution of Remittances to Growth in Output per Capita
This section evaluates the contribution of remittances to the growth of output per capita for the countries under study.
[INSERT Tables 7-8 here] The model is estimated using OLS disaggregated by country, with capital per head, human capital per head and migrant remittances as independent variables. The Maldives is omitted from the estimation due to insufficient observations, see Table 7 . Note that in the country disaggregated estimation, migrant remittances play a significant role in contributing to the growth rate of output per capita in all countries with the exception of Pakistan. Using the parameter values for remittances ( 1 ϕ ) in Table 7 , the contribution share of remittances is calculated by 1 ϕ (∆REMIT/REMIT). Table 8 2. Bhutan is excluded from the study due to data constraints.
3. Evidence suggests that unrecorded flows may add a further 50% to recorded flows in South Asia (Pant, 2008) .
4. The initial capital stock, K 0, for each country, i, is estimated following the method of
Krüger (2003) 8. The corruption index is from Kaufmann et al. (2008) . This indicator ranges from a value of -2.5 to +2.5 with higher values corresponding to better governance. Note: Standard errors reported in parenthesis. ***, **, *, significant at the 1%, 5% and 10% levels respectively. The difference equation is instrumented with the lagged levels, two periods, of the dependent variable and the levels equation with the difference lagged one period. Note: Standard errors reported in parenthesis. ***, **, *, significant at the 1%, 5% and 10% levels respectively. The difference equation is instrumented with the lagged levels, two periods, of the dependent variable and the levels equation with the difference lagged one period. Table 7. % Contribution of Remittances = (Contribution Share of Remittances/Growth in GDP per Capita)*100
